Hidden aneurysms within occluded vessels present a challenge for interventionists because vessel perforation can lead to life-threatening complications. We present a case of middle cerebral artery ischemic stroke, refractory to thrombolysis. A direct aspiration first pass technique (ADAPT) was employed for revascularization. Following thrombectomy, an aneurysm of the occluded vessel was revealed. Despite this, the patient recovered without hemorrhagic complication. ADAPT permits the minimal insertion of endovascular devices and might be a safe procedure when hidden aneurysms are suspected.
Introduction
Unruptured intracranial aneurysms exist in approximately 3% in the general population, 1 and more commonly, among patients with ischemic stroke because of shared risk factors. 2 A hidden aneurysm at the occluded vessel is a pitfall for endovascular revascularization therapy. 3 We present a case of a patient with a middle cerebral artery (MCA) occlusion and hidden aneurysm, in whom thrombectomy was performed using a direct aspiration first pass technique (ADAPT) without hemorrhagic complication.
Case report
An 86-year-old woman had been admitted for treatment of glaucoma when she suddenly developed total aphasia and right hemiparesis. Brain computed tomography (CT) showed a left MCA hyperdense sign and diffusion-weighted magnetic resonance (MR) imaging hyperintensities (Figure 1 The patient failed to improve following intravenous recombinant tissue plasminogen activator (rt-PA) (Figure 2(a) ), so we decided to perform thrombectomy using ADAPT. An aspiration catheter (Penumbra ACE; Penumbra Inc, Alameda, CA, USA) was delivered just proximal to the occlusion without crossing the lesion (Figure 2 (b) and (c)). Aspiration was performed using an aspiration pump for 90 seconds and a thrombus was retrieved ( Figure 2(d) ). The occluded vessel was completely recanalized and a hidden aneurysm was revealed at the bifurcation of the MCA (Figure 2 (e)). The patient's symptoms disappeared over the course of the next day and CT showed no evidence of hemorrhagic complication (Figure 2 (f)).
Discussion
Detection of a hidden aneurysm at the occluded vessel before revascularization is not easy, as in this case. However, unruptured intracranial aneurysms are common in patients with ischemic stroke. There are no data on the prevalence of hidden intracranial aneurysms in patients receiving endovascular revascularization therapy. Nevertheless, Edwards et al. reported that 9.5% of acute ischemic stroke patients treated with rt-PA had at least one intracranial aneurysm, and 9% of those were located within the territory of ischemia. 4 The risk of traumatization to occluded vessels with hidden aneurysms is highlighted by two reported cases of rupture during local intra-arterial fibrinolysis, 3, 5 and one reported case of perforation by a Penumbra Separator TM during endovascular thrombectomy, without hemorrhagic complication. 6 Rupture of a hidden aneurysm during endovascular revascularization therapy is life-threatening. 3, 5 There is no report of aneurysmal rupture during mechanical thrombectomy, but peri-interventional subarachnoid hemorrhage occurs in 5.5% of patients receiving mechanical thrombectomy with stent retrievers. 7 Traumatization to hidden aneurysms may be one of the causes of peri-interventional subarachnoid hemorrhage. ADAPT is a new method of aspiration thrombectomy using a large bore aspiration catheter at the face of the thrombus. 8 ADAPT results in excellent outcomes and low hemorrhagic complication rates. 9 In the original method, a microguidewire and a microcatheter were passed through the thrombus, 8 but a new large bore aspiration catheter (Penumbra ACE) can be introduced into the thrombus with minimum insertion of endovascular devices due to good traceability. This technique was used in the present case, and afforded us the benefit of avoiding perforation of the hidden aneurysms during crossing the lesion. By this example, ADAPT may be safe and feasible for the thrombectomy of major cerebral vessel occlusions where hidden aneurysms may coexist or are suspected.
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